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"A LASER CUTTING APPARATUS 
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Tbis iDventipn is described in 0§ jEpUpw|ng: : ste^ 
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materials, and in particular but noflVmileailnerefortHe ^^lasel cuibng^ppara^is 
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5 configured to cut patterned fabrics for blinds. 

BACKGROUND OF THE INVENTION 
* .:»M? ' g^erating^yicei W.been used in many cutting applications, In 

is directed onto a sheet material 
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•• '10:^^ which correspQn^oi.the.desired: cutting profile;: fpr a ; sbljnd^p any 

^^'other shaped pfbduct; the cutting prof i le may i nclude a desi red, pattern. Thereby, 



■ ' ■ V • • 



•""the material is^ ctit -mto a ^fg- 



laser beam generates a substahtifirhWafiH cUtt^mg^srnoM^rid fumes are produced 
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during the cutting operation: the cut materia 1 can be slai^''1^1iie"S^1«'lM 
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fumes. The stained materials cannot be used in a good' quality pfodurt and 
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therefore, there is a considerable waste in the production of laser cut sheet 

in the production of laser cut fabrics for 
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... .damaged by smoke stain, .. , , 
2Q. The sheet material, to be : .cuj; must .held dpwn. on. a bed du ri ng the, cutting .* 

operation; Clamps or plasti.G<films have bi^^plQy^Q^.j^.pM^^ s . : |B^-t|^ , 
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ly app lied to me sheet- materials. 
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* aassj ^c^njingly^theuseofthe^^^ sheetowteFiatd^flot^lovvya, 



The ait sheet materia 1 has titrifa'WM 
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the cut panel must be removed from the cutting station by \A/hile 



» » - ■ • • 
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. positioned in the cutting station for a cutting operation. Accordingly, the separate 
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actions needed to remove the trim and the panel of a cut sheet material present a 
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10 • trim arid thie cut paneMie -flat 



the material may be unnecessarily folded arid would have to be discarded. 
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Some cut panels require creases to be formed thereon so as to allow folding 
about the crease lines to form a desired pattern. The action to impart creases is 



done as a separate operation at a location outside the cutting zone. Again, for this 
. reason a full automated process is hindered. 

.. : OBJECT OF THE INVENTION 

20 : AnobjecC^ftheinyentio 



lev^l one or more of therprio^ art disadvantages. 
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apparatus for cutting sheet materials; The appialitus 5 i ffffiSt&a bid h&iftglPtop 
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surface for a sheet material to be positioned tKefeon) a ^httry Ijein^ ari^ng^'fe 
control lably travel along a first direction along the bed and extending ov^ 



in a second direction that is substantially transverse to the first direction, and a 
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s , r r.'>ge beirig. arranged to control lably travel along the gantry. The bed has a 
- j ; ^ ; .n^holding a^raagernipt for holding v the,shegt^ jmaterial Jn posi.Uon. A laser head, is 
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located pn ; *e:carriagevThe:j 
aG : >a Jasersource and 



: nozzle and is arranged to receive . . 
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onl^th^be^ 



•"^^ ^^ <, %ltt^-«hfes«hi^ material. A. flretv^euumvehamber Js:arranged aboutltheilaser 

vacuum has" a- suctf6# ; dpening : arouhrf; 
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for causing the part of the sheet material under'Wsudlon'openlh^Wbl^ lilted' " 
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from the top surface. 
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In preference, the holding arrangement includes a second vacuum chamber 
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ar r an I^' be'pw the bed and a plurality of through holes extending through the top 
surface and in fluid communication with the second vacuum chamber. Thus any by 
products beloyv the sheet material is sucked, into the, second chamber,. It is also 
preferred, that a ^ 



the holes -into the second chamber. 



may be control ledsso that 
there is an air gap between me sul^opehihg 
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Controllable crease Wheels may brarrariged bri the carriagelbf forming ^ ' v 



creases on the sheet material, the wheels may have a relatively laTg^iaiTieteror 
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5 a dual edge profile. 
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^rr^Sf m^y also have a controllable gripping device for gripping a 
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.., . : . Jading edge of the sheet material for positioning on the bed. The gripping device 
. ba.s a : R.|ate vyhjeh isyjiyotel^m is arranged, to piyot upwardly to clamp. 
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The sheet material rriay be arranged in a roirfbrtTV V^jpo 
adjacent to the bed. The sheet material can be a fabric or cloth. 
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In another aspect therefore the present invention provides a laser cutting 
apparatus comprising: 
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I) a series of rollers on which rolls of sheet materials are placed; 
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21, a flat bed table on which the sheet material is laid out and which holds 
. th.e .sheet material, in place by vacuum; 
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: 3ixjtxgafjtry whicf) is arrangecl . t^ mpve 9i(ong,a diregtipn of the tabl^;. 
■\ 4 > 9f? .this: gantry is mounted a pick-is p clamp arranged to : clasp the sheet 
: mater.ial,anc! : pulls it acrpss the table;:, 
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5); on theganl^ is also mounted a^^ head a : pair of. , 

rollers for forming crease lines into the.sheet material;. and < 
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In order that the system of the present invention can be'reaclily understoocl 
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and put in practically effect the description will now refer to the accompanying 
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drawings which illustrate non-limiting embodiments of the present invention and 
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wherein:- 

Figures 1 and 2 are respective schematic side and plan views of a frame of 
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a laser cutting apparatus according to an embodiment of the process according to 



the present invention; 
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Figure 3 is a schematic end view of the frame shown in Figure 1 ; 

* " •..-.--.*...... ' . - 

Figure 4 is an enlarged view of the laser head shown in Figure 3; 
Figure 5 is a detailed cross-section view of the laser head and the bed of the 
L ^^imejp^Qf^ apparatus according to the present indention; . 
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. ...Figure. 6 shows an embodiment of. the crease wheels for the apparatus... . 
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. apcpfdingoto theypresent invention;; 
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: Figure 7. shows a plan view and a side view of an embQ.dicnen.t-of .4fje 
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Figure : 8 : shows ah embodiment -of the gripping device for ther present: 
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invention; and 



Figurfe 9 shdwt ah #pli(Sati8h^an^m^^^ 
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5 sup£ort£d by isj^ated fegs'16. Su^rtlSW ^e^ram&t 2'affe & *mii^€Bntfof : box :i f l8' : 



t, a laser coblaritsyst^m ^2iD;'a : p6Weir supply 
22, a laser generator 24, a collimator 26 for collimatmg the laser energy from the 



laser generator 24, and a series of mirror assemblies 28 for directing the laser 
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energy to a laser head 30 (see Figure 3). As shown in Figure 4, the laser head 30 has 
10 a mirror arrangement 28 for directing the laser energy downwardly, and a iens 
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assembly (not shown) for focussing the energy as a laser beam onto a sheet material 



32 (see Figure 5) to be cut For adjusting laser focus,, a vernier type adjuster 34is 
provided to adjust the relative distance between the lens assembly and a laser 
nozzle 36. Typically, the laser beam 42 is fpcussed to impart maximum energy. onto 
,15. ... .a top surface 40 pf. the the bed fr^m? .12.. Jhe^tpg jurface 40 supports, the sheet 
v . ..v^watefafj 33 fgr qygiiiig, (p this case the sheet materiaUs a, fabric for making a blind. . 



, To hold the fabric 32 to the bed ^ 
pf high: air flow thrpugb^he fabric and therefore. applies a downward force pn. the 
fabric:32; The supppmsurface.4Q is,ahar4R:lat:^ , 
20 it ^The hPles44f6rm intetv|>ont^pf: : a Y3C«u.m^hartber .4&9n^are,such as.tp all$w . . 



\-< : : the right volume of air fl connected to the . : 

: : thaitiber 46 brid a suction ma^lrnf^tridtshoW^tlfSnM air through the holes4*into 
' *' • the th^beir46 irid out i6 the athibsphe^e. r tHe 4i8I£s *■ 44 ■ ares siiied sa as^to^al low ; = 
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possibl^Thel creasing:! wheel profileri^& : :^ * ; -^m 



de£igfii^%^^ usih^efthera sWaftbw^ngle« : 
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The apparatus 10 Has another vacuum'cKam Srduridtn#tas6f nozzle 
36. The vacuum 50 is connected to a vacuum pump (not sfiowrij b 



tubes 52 and 54. The lower end of the vacuum chamber is open and a vacuum 
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nozzle plate 56 with apertures is supported in the opening. The vacuum chamberis 
46 and 50 are arranged so that the fabric 32 is held in the position as shown except 
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for a portion under the vacuum nozzle plate 56. That portion as shown, is lifted off 

- ■ - ■ • -,■•«.-.... 
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the surface 40 by an air stream that is flowing into the vacuum chamber 50. The 

. ... ..-.<•:<•: •'••• ■ •• • .... . . 

air pressures. in the two chambers is such that a small air 
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gap 58 forms between the nozzle plate 56 and the fabric 32. The laser nozzle 36 
also has a tube 60 connected to allow compressed air to flow into the interior of the 

• • • - ..-.-^ ■>:.:.« -■■ ' . ; - . ••.■■:-':>•-•>..-. ' f.:: .... 

. : nozzle.36 and. then. out therefrom. The arrangement of the twq. vacuum chambers 
. eliminates smokeand heatdamage to the fabricby, two: ^^processes. F.irstl:y>.a.stream 
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fabric. Secondly; the vaGUXim= jp?lh^. chamber 50. around the, nozzle 36 assists in. 
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pynd the cutfegionv 



The liftingdfthfefe . 



up onto the febfrc^2. It alsd dral^s 
: so smbke and diebris are drawn iVvay rapidly from abbve b^^^^r'-flbW^cafiSbSiiy 
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air flow created by the vacuum m the vacuum (±atm^t^&^ ^ ^ > ■•^V^^>^^m^:^, 

Turning to Figure 7; the laser head 30 is rnoiJ < 
wfiicrh '^\^iy^^^^bll^W^ gantiy 64 ! ¥fibsf thVlSser head is v !: ^ ^ ^ 
arranged to move with the carnage fez along %k gan^ 
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indicated as U Y". The gantry is movaSTy sujpported on side rails 66 ancP<68 



, . •x:v.'.:x.v;.v-.y,; 



■ ».»*«*» » » - * - - » » - . . , _ 



that are fixed to opposite sides of the bed frame 12. Thus the gantry 64 is 



arranged to move along the bed frame 12 in a direction indicated as "X". 
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Attached to the lower part of the carriage 62 is a gripping device 70 for 



gripping to an end of the fabric 32 for positioning a length of the fabric 32 

• -'• --•*.'•, nsi>'Xv/ • /. «■ / ..*'.-..-.'.-.•,-.'.->. . 

. onto the surface 40 for cutting. A pair of rollers 72 and 74 are supported at 
. an end of the bed frame 1 2 and a rojl (not shown) of the fabric 32 is rotatably 
s,u,RP p. r t e d .... P n .. t h e . r o,l lers 72 and 74. 
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The grjpping device 70 as shpwn in Figure 8 has a lower pivoting plate 



:• *6and an upper pjate 78jmpunted to.the v unde/s|de of. th e ga n|ry 64 , Tp gr i p 
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onto the fabric 32, the gantry 64 is controlled to proceed forward with the 

1 - > V ... * 

. : = opiate 76 p^^^ 

::■■->■. plate 76; As the fabric 32 does not behave in a consistentfashipnvand.rnay catch on 
v r. 20 N th^froritedg^ 

-. r : • tfre^gfe-bf the'plaiie 76-'is •shai'p'enj^l irt ! -an:-atfemptto /preverit-this^ Thfe-earriage«62; ; 



► - - - 



' ' after having gohfe forward to picli Bp tHie fabric 32) then moves backa sma 1 1 amount 
: 6f distahcfe fo allow the fabric 3f^Miik^r^ i6 att6Sk any catehihg tb-urihooki- ihv 
" : doping so tH^ ^ febric 3 2; flatten^ liMW^fete m^e plafe 7^ tiH« iip ; ; - 
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complete. 
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The laser cutting operation is ODnfrolled sS 



connected to the trim around it by means by spaced Hhks ^^IISus^ the panel 80 
and the trim 82 can be transferred from the surface 40 in a single operation step! 



... 



The panels 80 and any trims 82 (off-cuts) remain connected to one another by a 



series of small links 84 typically about 1 mm wide and spread at suitable intervals 

■ • *• *■ 
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sp that th$ pieces do not break away from each other after transport of the group 

. ...v..* f . . « ■. ....... y -y . , • .-j ;.->>:•••:«:'>-«•<' y-v* *• . ••■-.•.* :: . • ■■ 

begins, typically at 200 mm. Separation pf the cut panels 80 place by breaking the 
. links : nr»n^ Jy^ : \^q}^^ yl.rtue.of theijr jsn^?' Sl2 e, or by virtue of the fact that the 

• ■ ....... .-. , • .*> •:•"-"-.>•;'>""• ■ ... .. 

... jink is partially cut.by.tbe laser (i.e* not fully through), they break apart with ease. 

Whilst the. above has been given by way of illustrative example of the 
, . ^present J nyention many. -variations and modifications .thereto will be apparent to 

those skilled in the att :without departing from the brpad^bfit and scope of Jhie . 
:: invention as herein set fprth, . . . ... 
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